[Formation of the boundary between the midbrain and the hindbrain: involvement of Otx2 and Gbx2 genes].
We have studied the neuromeric organisation of the mesencephalic-metencephalic (mes-met) territory of the avian neural tube using chick/quail transplantation experiments and analysing the expression of various regulatory genes in chimeric and normal embryos. Homotopic grafts demonstrate the presence of an interneuromeric boundary separating the mesencephalic and cerebellar territories (the mes-met or midbrain/hindbrain boundary). This boundary is characterised from HH10 onwards by the confrontation of the Otx2-Wnt1 and Gbx2-Fgf8 expressing domains, while En2 and Pax2 genes are expressed at both sides of the mes-met boundary. The evolution of the position of the Otx2/Gbx2 boundary with respect to the vesicles and constriction observed within the mes-met domain between stages HH10 and HH20, allows us to redefine the fate map of this region and to propose a new nomenclature for HH10. Transplantation between the prosencephalic neuroepithelium and the mes-met domain shows the possibility of inducing a mes-met phenotype within the two caudal-most prosomeres, preceded by its characteristic genetic cascade. The induction selectively takes place along the boundary between the graft (Otx2 positive) and the host cerebellar territory (expressing high levels of Gbx2); this includes the induction inside the graft of a new Otx2/Gbx2 boundary. Conversely, no induction is ever observed when the graft is confronted to the host Otx2 expressing domain. Although Fgf8 may be involved in the inductive events, our data strongly suggest that confrontation between Otx2 and Gbx2 is essential as an organiser of the mes-met domain.